Prediction of distribution volume of vancomycin in critically ill patients using extravascular lung water and pulmonary vascular permeability indices.
Alterations in distribution volume affect the concentrations of hydrophilic drugs in plasma and tissues at the time of initial therapy. When the distribution volume of hydrophilic antimicrobials is increased in critically ill patients with a serious infection, antimicrobial concentrations are reduced, which may adversely affect the efficacy of antimicrobial therapy. A transpulmonary thermodilution technique system (PiCCO) enables measurements of pulmonary vascular permeability index (PVPI) and extravascular lung water index (EVLWI), which are related to pulmonary edema and pulmonary vascular permeability, respectively. In addition, those indices may also be related to the distribution volume of hydrophilic antimicrobials. The aim of this study was to investigate the relationships of PVPI and EVLWI with the distribution volume of vancomycin (Vss), as well as to establish a method for estimating Vss for planning an appropriate initial dose for individual patients. Seven patients were administered vancomycin intravenously and underwent extended hemodynamic monitoring with the PiCCO system in the intensive care unit (ICU) from April 2009 to March 2011. Vss was calculated using the Bayesian method, and the relationships of PVPI and EVLWI with Vss were investigated. The relationship between Vss/actual body weight (ABW) and median EVLWI on days when blood levels were measured was significant (r = 0.900, p = 0.0057), whereas the relationship between Vss/ABW and PVPI was not significant (r = 0.649, p = 0.1112). EVLWI determined by the PiCCO system is useful to predict Vss and should lead to more effective vancomycin therapy for critically ill patients at the initial stage.